Congenital club foot and talipes are used to describe various abnormalities of the foot in the newborn child. The most serious of these is talipes equinovarus in which there is plantar flexion of the ankle and inversion of the foot. This deformity is difficult to treat, having a marked tendency to recur, and causes a real disability. About half the cases are bilaterally affected. Patients frequently attend hospital for the first Io-i5 years of life. A long-term follow up of the results of treatment of patients with talipes equinovarus has been reported elsewhere (WynneDavies, I964a). The family findings in a series of patients with talipes equinovarus, mild (postural) talipes equinovarus, talipes calcaneo-valgus, and metatarsus varus have been reported in summary form (Wynne-Davies, I964b). In this paper the family data, especially that on talipes equinovarus, are presented and discussed in more detail. Cases secondary to spina bifida, cerebral palsy, and arthrogryposis are not included.
The orthopaedic service is based on the hospital at Exeter, and out-patient clinics are held at intervals of one, two, or four weeks throughout the county-at Exeter, Torquay, Newton Abbot, Okehampton, Barnstaple, Bideford, Honiton, and Tiverton. Patients attending currently for treatment during I96I were seen at one of their routine visits to a clinic. Former patients were first approached by letter and were then seen at the outlying clinic which they had previously attended. A family history was taken from the individual, or where more appropriate, a parent, and nearly all affected relatives were personally examined. (Details of families with an affected first-degree relative are Received February 22, I965. given in Appendix A.) In the only two instances where an affected first-degree relative was not seen personally, there was reliable medical evidence of the deformity (Index patients 30 and io8) . Relatives stated to be normal were not specially examined, though in fact many were seen, as they attended with the patient. In the case of talipes equinovarus, with the standard of school and other medical services easily available in this country, it is most unlikely that such a severe deformity would pass unnoticed or ignored, and the ascertainment of affected relatives will be nearly complete. In the case of postural talipes equinovarus, talipes calcaneo-valgus, and metatarsus varus, relatives were not examined since these deformities almost invariably disappear and retrospective diagnosis is not possible. Only those cases confirmed by medical evidence have been classed as affected, but obviously many cases never reach hospital, and the ascertainment of affected relatives will be incomplete.
For talipes equinovarus, I63 case sheets were available for patients born from I940 to I96I. Of these, I44 were traced of whom I33 were seen personally and ii replied to questionnaires. Of the remaining I9, 13 were not traced, 2 were foster children, and 4 refused to co-operate. Index patients with the three other common forms of talipes were those born between I948 and I96I; 31 patients were traced with postural equinovarus, 74 with talipes calcaneo-valgus, and 72 with metatarsus varus.
Results

Incidence.
Since (Hilsonner, 1927 , cited by Book, 1948 population. This is shown in Table II . There was also an excess of children born to younger mothers, but this is probably coincidental to the birth order effect. In the small number, II3, of first-degree relatives of patients with postural talipes equinovarus, 3 (2 65%) were similarly affected, but in addition it is interesting that I relative had talipes equinovarus and 2 had talipes calcaneo-valgus.
Of the 258 first-degree relatives of patients with talipes calcaneo-valgus, 8 (3-1o%) were similarly affected. Of 263 first-degree relatives of patients with metatarsus varus, 5 (i 8i%) had a similar malformation, and in one of these the metatarsus deformity was combined with equinovarus. In addition, 3 of the relatives had talipes equinovarus.
Second-and Third-degree Relatives. The findings on aunts and uncles and on first cousins of talipes equinovarus index patients are set out in Table  IV. The over-all proportion of aunts and uncles with the same malformation is 5 in 823 (o6i%) and of first cousins, 2 in 991 (020%).
Malformations Other Than Those of Central Nervous System. The incidence of other malformations in relatives appears to be no more than the random incidence, except that patients with talipes equinovarus and talipes calcaneo-valgus had relatives affected by other conditions that are associated with generalized joint laxity (Carter and had congenital dislocation of the hip; one mother of a talipes calcaneo-valgus patient (who also had recurrent dislocation of the patella) had congenital dislocation of the radial heads; a brother of another patient had congenital dislocation of the hip; and a sister of yet another patient had recurrent subluxation of the shoulders.
Discussion
The admirable twin study by Idelberger (1939) showed that both genetic and environmental factors were concerned in the development of talipes equinovarus. He found that there were 13 of 40 monozygotic twins (32*5%) of patients, and 4 of I34 dizygotic co-twins (2.9%) also affected.
This study shows a substantial familial concentration for patients with talipes equinovarus, and confirms the evidence from twins that genetic factors are important in the aetiology of the condition. Over-all incidence in parents and sibs of patients with talipes equinovarus, of I2 in 560, or 2tI4% (4 o062), is about 17 times the population incidence of o1I24%. The over-all incidence in aunts and uncles of 5 in 823, or o06i %, is about 6 times the population incidence, and that in cousins, 2 in 99I, is very close to the population incidence.
These relative incidences would be compatible with the hypothesis of genetic predisposition to talipes equinovarus by a dominant gene with a low rate of manifestation. It is, however, much more likely that the genetic predisposition is multifactorial. One element in this predisposition is probably a genetically determined generalized joint laxity, which was found in a substantial proportion of patients and often behaves as if due to a dominant mutant gene (Carter and Sweetnam, I958) , and also predisposes to such abnormalities as congenital dislocation of the hip, recurrent dislocation ofthe shoulder, and dislocation of the radial heads, which in this series were found in the first-degree relatives of index patients.
The family findings in the other three conditions are also probably best explained in terms of multifactorial genetic predisposition with an important environmental component. The increase observed in the incidence in first-degree relatives compared to that in the general population is about thirtyfold for talipes calcaneo-valgus, fiftyfold for postural equinovarus, and about fifteenfold for talipes metatarsus varus.
The family findings suggest a relationship of talipes equinovarus with metatarsus varus, but much less clearly with calcaneo-valgus; the mild postural talipes equinovarus appears to have links with calcaneo-valgus. Familial generalized joint laxity could be the link between talipes equinovarus and calcaneo-valgus, and a mild connective tissue abnormality could account for the association of both these conditions with joint laxity and inguinal hernia. Some other mechanism must be involved for the relationship between equinovarus and metatarsus varus, since in the latter there is no association with joint laxity or with inguinal hernia.
There In (A) talipes equinovarus and calcaneo-valgus deformities are also shown. In (C) talipes equinovarus deformities are also shown.
